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Human perspective:  Can we Human perspective:  Can we 
breathe the air?breathe the air?

Air QualityAir Quality
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Human Perspective:Human Perspective:
Can we drink the water?Can we drink the water?

Drinking waterDrinking water



Treatment Treatment 
PlantsPlants



Drinking WaterDrinking Water

ControlledNot monitoredTaste/Odor
ControlledFrequentTOC/DOC

RareFrequentTurbidity
RareFrequentCryptosporidium/Giardia
RareFrequentTotal Coliform/E coli
RareFrequentNitrate
NoneFrequentNitrite
NoneFrequentAtrazine

Problems with 
Treated Water

Source Water 
Occurrences



Average Annual Turbidity  Average Annual Turbidity  
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Drinking WaterDrinking Water
2000 TOC/DOC: Raw vs. Treated2000 TOC/DOC: Raw vs. Treated
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Human Perspective:  Can we Human Perspective:  Can we 
swim in the water?swim in the water?

Beach advisories Beach advisories 
(E. coli & fecal (E. coli & fecal 
coliformcoliform levels in levels in 
recreational recreational 
waters)waters)



Beach AdvisoriesBeach Advisories

5% - 9% Closed

0% Closed
1% - 4% Closed

> 10% Closed

% Time with Beach 
Advisories and Closure

Number of beaches reported each 
year:

U. S. Canada
315  - 2001 - 304
329  - 2000 - 293
316  - 1999 - 238
298  - 1998 - 218

United StatesUnited States CanadaCanada



Canadian Great Lakes Beach Canadian Great Lakes Beach 
AdvisoriesAdvisories

Beaches with AdvisoriesBeaches with Advisories Beaches that Exceeded the StandardBeaches that Exceeded the Standard
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Human Perspective: Can we Human Perspective: Can we 
eat the Fish?eat the Fish?

Contaminants in edible fish tissueContaminants in edible fish tissue



Contaminants in Edible Fish Contaminants in Edible Fish 
TissueTissue



PCBs in Lake Michigan Coho SalmonPCBs in Lake Michigan Coho SalmonPCBs in Lake Michigan Coho Salmon
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Ecosystem Ecosystem 
PerspectivePerspective



Lake troutLake trout

Salmon and troutSalmon and trout

WalleyeWalleye

PreyfishPreyfish populationspopulations

Are the fish healthy?Are the fish healthy?



Lake TroutLake Trout



Lake TroutLake Trout
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WalleyeWalleye



Lake Erie WalleyeLake Erie Walleye
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Ecosystem Perspective:  Is the Ecosystem Perspective:  Is the 
food web healthy?food web healthy?

Water ColumnWater Column
Zooplankton  &Zooplankton  &
PhytoplanktonPhytoplankton
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Ecosystem Perspective:  Is the Ecosystem Perspective:  Is the 
food web healthy?food web healthy?

BenthosBenthos
Diporeia “Scud”

Hexagenia “Mayfly”

Native unionid 
mussels



QuaggaQuagga
musselsmussels

Zebra Zebra 
musselsmussels



Botulism Effects in FishBotulism Effects in Fish

DisorientationDisorientation
Erratic SwimmingErratic Swimming
ParalysisParalysis
DeathDeath



Botulism Effects in BirdsBotulism Effects in Birds

Weakness Weakness 
DizzinessDizziness
Inability to fly Inability to fly 
Muscular paralysis Muscular paralysis 
Respiratory Respiratory 
impairmentimpairment



DiporeiaDiporeia in Lake Michiganin Lake Michigan



DiporeiaDiporeia
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HexageniaHexagenia in western Lake Eriein western Lake Erie
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Native Freshwater MusselsNative Freshwater Mussels
in lakes Erie & St. Clairin lakes Erie & St. Clair



Ecosystem Perspective:  What Ecosystem Perspective:  What 
do the indicators tell us about do the indicators tell us about 

coastal wetlands?coastal wetlands?

AmphibiansAmphibians

Wetland birdsWetland birds
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AmphibiansAmphibians
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Wetland BirdsWetland Birds



Wetland BirdsWetland Birds
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NearshoreNearshore Terrestrial EcosystemTerrestrial Ecosystem

Productivity Productivity 
of bald of bald 
eagleseagles
Colonial Colonial 
nesting water nesting water 
birdsbirds
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